SUMMARY
The effect of variation iri the microsomal membrane fatty acid composition on. Arrhenius plot phase transition temperatures for p~nitroanisole 0-demethylation and benzo(a)pyrene hydroxylation has been investigated. In liver microsomes from normaldieted rats, the cytochrome P450-dependent enzyme activity has a break temperature at 24°C, while that of the P448-deperident enzyme occurs at 29°C indicating that these two enzymes may exist in different patches of membrane. In microsomes having dietaltered fatty a~id compositions, benzo(a)pyrene hydroxylase has a break temperature at 33°C, a value higher than that observed in normal-dieted rats. This observation correlates with the increase in saturation observed in the diet-altered fatty acid composition and thus may correspond to a phase transition roughly dependent on· the fatty acid melting point. Phenobarbital-induced levels of p-nitroanisole 0-demethylase in normal microsomes were 6 times higher than those in microsomes having diet-altered composition, whereas 3~methylcholanthrene-induced levels of benzo(a)pyrene ..
-. were prepared in batches of 4-6 livers as previously described , except the final microsomal pellet was washed once. The non-saponifiable lipid was extracted from fraction 2 with 10 ml petroleum ether. The saponified fatty acids were then acidified, extracted, washed, and dried as described above for fraction 1. The fatty acids from fractions 1 and 2 were then separately methylated by heating to 100°C for 4 minutes in a capped tube in the presence of 2 ml benzene and 2.5 ml BF 3 (14% in methanol). The reaction was stopped by addition of 10 ml water. The methyl esters were extracted with 10 ml heptane, evaporated to dryness with nitrogen and dissolved in 200 ~1 ethyl acetate for gas chromatographic analysis. (Fig. 2) has a significantly different break temperature at 29.3 + 1.2°C (N = 3, 95% confidence) in normal-dieted MC-induced and non-induced rats suggesting that these two enzymes may be located in different environments within the membrane.
The temperature dependence of BaP hydroxylase activity was also measured in microsomes from animals which were fasted and refed the fat-free diet (Fig. 3) . These microsomal membranes have an overall increase in saturation in their fatt~ acids, and have a si~nificantly (99% confidence) higher b~eak temperature at 33.5! O.l°C (n = 2, 9~% confidence). Owing to low levels of activity, the temperature dependence of p-nitroani~ole 0-demethylase could not be measured in PB-induced microsomes from rats fed the fat-free diet nor in non-induced microsomes regardless of diet.
In Figs. 1-3 , the calculated activation energies above andbelow the break temperature are shown. In all cases regardless of enzyme type or membr.ane fatty acid composition, the value of the activation energy above the break temperature is less than that below it. Electron transfer, the first or the second electron, has been considered as the rate limiting step in the . 10-13 31-35 . overall enzyme catalyzed react1on ' . S1nce the membrane is in a more fluid state above the phase transition temperature this may facilitate electron transfer between the reductase and the cytochrome, resulting in a smaller activation energy above the . The results reported herein suggest that the physical characteristics of the endoplasmic reticulum membrane affect 13 the activity of those enzymes bound to it. This type of behavior has also been observed in purified and reconstituted enzyme systems .
. Strobel and coworkers 3 have shown that P450-dependent benzphetamine hydroxylation in a reconstituted system requires phosphotidylcholine~ and the type of fatty acid chains on the phtispholipid affected the . 4 amount of enzyme activity, while Lu and coworkers came to the same conclusion for P448-dependent BaP hydroxylation.
With normal-dieted rats, the different break temperatures ( fig. 1 and 2 )'for the two enzyme activities suggests that they are associated with different fatty acids and therefore may be physically located in different patches or areas of the membrane.
The higher phase transition temperature observed for BaP hydroxylase a activity implies that its fatty acid environment is more saturated than that associated with the p-nitroanisole 0-demethylation enzyme.
In both control and MC induced fasted and refed rats the break . 0 temperature for BaP hydroxylation (Fig. 3) is approximately 4 C higher than that observed in normal-dieted rats. This change in phase transition temperature suggests that the P448-dependent enzyme is in a lipid environment that is sensitive to the overall fatty acjd composition.of the membrane. A change to more saturated fatty acids is accompanied by an increase in their melting point tempera--ture. This type of compositional change was observed when rats were fasted and refed the fat-free diet, and there was a corresponding 14 increase in the Arrhenius break temperature for BaP hydroxylase.
It is tempting to postulate from this correlation that the fatty acid composition at or near the hydroxylase is influencing the observed changes in phase transition temperature. The role of fatty acids in those enzyme systems is unknown but they may be needed for proper orientation between reductase and cytochrome.
A comparison of the levels of induced enzyme activities (Table II) ... Table I ....,.
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